GIOI THIEU XU LY

ANH SO




Image va Pictures

Gidi thiéu x& ly anh s6

Mot s6 linh ve o s dung x& ly anh

Gigi thiéu tong quan vé quy trinh x& ly anh
Cac thanh phan co ban cda x& ly anh

Cac x ly anh pho bién

Lam quen v&i thy vién OpenCV

Bai tap
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GiUp sinh vién hiéu ré

= Muyc tiéu cua x ly anh

So lvoc vé lich st

= M6t s6 khai niém co ban vé dnh so

= Ungdung cla xla.

= Cacthanh phén co ban cba x& ly anh

Hiéu rd cac x ly chinh can thiét cia xla
Hiéu cac x ly nang cao

_am quen v&i cong cy OpenCV
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Photo: viét tat photograph. Hinh do may anh tao ra
Picture: hinh hay bl&c hoa. Blrc tranh, blrc anh, bl
vé, chan dung, hinh chup.

Image: hinh anh, hinh tveng, tuvdng tvong trong
suy nghi, an twong. Noi chung chi cam nhan vé
hinh/anh.

Khong goi digital picture, ma goi la digital image
processing
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sketch: Vé phac

Painting: V& dUng mau nudc hay dau

Snapshot: Hinh chup géap

Portrait: chan dung

Cartoon:Hinh hihoa hay hoat hoa

Caricature: Hinh biém hoa vai nét doc dao khuon
mat mot ngu o

lllustration: Hinh minh hoa trong sach

Poster: Hinh vé quang cao

Photography: Mon nhiép anh
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Anh s6 cé thé dvoc dinh nghia 1& ham hai bién:
f(x,y), v&i x va y la cac toa do nguyén, gia tri cUa f tai
cap toa do (x, y) dvoc goi la cwong do sang hoac
m’c xam cUa anh tai diém do.

Gia tri cUa f(x,y) va mién xac dinh cla x va y roi rac
va ht*u han = anh sb

X ly anh sé: thao tac trén anh sé bang may tinh sé.

MGi vi tri x, y cung vai gia tri f(x,y) dvec goi la picture
elements, /mage elements, pels hoac pixel.

Anh s& cé th& phl hau hét phd electromagnetic
(dlen tu’) tv gamma dén song radio.

Anh s8 c6 thé tao ra t* cac ngudn: ultrasound,

electron microscopy, va may tinh
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= Image Processing (IP) duvgc dung vi hai myc tiéu
khac nhau:
= Nang cao chat lvong hinh anh nham phuyc vy nhu cdu xem
cUa con nguoi

« Chuan bi hay bién d6i anh nham xac dinh nhirng dac trung
va cau truc ton tai trong anh cho cac bai toan & cac buwdc
tiép theo.

Image Processing= Image — Image Transformation
= Mon hoc tap trung vao muc tiéu th hai
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X ly anh lién quan dén 3 van dé chinh vé anh

= S0 hoda va ma hoda anh phuc vu cho muc dich truyén, in an
va lvu trir

= Nang cao va phuyc hoi chat lvgng anh

= Phan doan anh va tim dac trweng anh phuc vu cho cac muc
dich khac

Khong cé bién gidi rd rang gitra x ly anh va thi giac

may tinh (giup may tinh nhan biét hinh anh)
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Metwor k

Image displays

Computer Mass storage

Specialized
Hardcopy IMage pProcessing
hardware

Image processing
software

Image sensors

Problem
domain
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= Sinh hoc (Biological Sciences)

= Khi tveng hoc va anh vé tinh (Meteorology/Satellite

maging)

= Khoa hoc co ban (Material Sciences)

= Y hoc (Medicine)

= Kiém tra san pham (Industrial inspection/Quality
Control)

= Dia chat (Geology)

= Thién van hoc (Astronomy)

= Quan sv (Military)

= Vat ly/ Hoa hoc (Physics/Chemistry)

= Chyp hinh (Photography)
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« Nhiéu hé théng: la nhiéu c6 quy luat cd thé khir bang cac phép bién déi
 Nhiéu ngau nhién: vét ban khéng ré nguyén nhan — khac phuc bang céc
phép loc (filter)
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Nham khac phuc tinh khdng déng déu cda hé théng
gay ra

= Gidm s6 mirc xam: Thyc hién bang cach nhédm cac murc
xam gan nhau thanh cym. Trvdng hop chi cd 2 m&rc xam
thi chinh 1a chuyén vé anh den trang. Ung dung: In anh
mau ra may in den trang

= Tang s6 m&c xam: Thyc hién noi suy ra cac mrc xam trung
gian bang ky thuat ndi suy. Ky thuat nay nham tang cvdng
do min cho anh
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Nguon: Prof. Xin Li
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v

image compressed bitstream image
» (00111000001001101... —>
encoder (2428 Bytes) decoder

Bai giang X ly anh-TS. Ngd QUéc Viét 21



Can xac dinh va khai thac cac dac trung trén anh - bai
toan trich, chon va chi myc CSDL dac treng. Mét s6 dac
trng thwong dung
P3ac diém khong gian: Phan b6 m&c xam, phan bo xac suat,
bién d6, diém udn
DPac diém bién d6i: Cac dac diém loai nay duoc trich chon bang
viéc thyc hién loc vung (zonal filtering). Cac b6 vung duoc goi la
"mat na ddc diém” (feature mask) thuvong la cac khe hep voi
hinh dang khac nhau (ch nhat, tam giac, cung tron v.v..)
P3ac diém bién va duvdng bién: Dac trung cho dwdng bién cla
doi tvong va do vay rat hiru ich trong viéc trich tron cac thudc
tinh bat bién dvgc dung khi nhan dang déi twong. Cac dac diém
nay co thé duoc trich chon nho toan t& gradient, toan to
Laplace, toan t& zero crossing.
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Nhan dang ty dong (automatic recognition) mo ta d’0|
twong, phan loai va phan nhom cac mau la nhirng van
de quan trong trong thi giac may tinh. Vi du:
Mau c6 thé |a anh cla van tay
Anh c0a mot vat ndo dé dvoc chup, mot ch viét, khudn mat
nIQU’O'I
Phan loai c6 giam sat (supervised classification): phan
tich phan biét (discriminant analyis), trong do mau dau
vao duoc dinh danh nhuy mét thanh phan cia mot 16p
da xac dinh
Phan loai khéng giam sat (unsupervised classification)
trong dd cac mau duoc gan vao cac lop khac nhau dya
trén tiéu chuan turong ty nao do. Cac lop nay cho dén
’éhmhdlem phan loai van chua biét hay chva duoc dinh
an
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Lam mo Anh gbc Sac nét

S dung &nh t&r ngudn: Vanderbilt University

Bai giang X ly anh-TS. Ngbé QUbc Viét 24



bandpass Anh gbc unsharp
filter masking

S dung &nh t&r ngudn: Vanderbilt University
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regional Doc

<« »

[
<« »

Zoom Xoay

S dung &nh t&r ngudn: Vanderbilt University

Bai giang X ly anh-TS. Ngbé QUbc Viét 26



Mo mot mau

S dung &nh t&r ngudn: Vanderbilt University
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Anh mo Anh nhiéu 5x5 Wiener filter

S dung &nh t&r ngudn: Vanderbilt University
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A

frequency
tuned filter

periodic
noise

S dung &nh t&r ngudn: Vanderbilt University
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+ shot noise S&p noise - shot noise

S dung &nh t&r ngudn: Vanderbilt University
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original S&p noise median filter

S dung &nh t&r ngudn: Vanderbilt University
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£t

+ shot noise min filter maxmin filter

S dung &nh t&r ngudn: Vanderbilt University
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- shot noise max filter minmax

S dung &nh t&r ngudn: Vanderbilt University
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u v

DUng toan t& opening dé “loang” nham két néi
nhirng vung den lai v&i nhau
X06a nhirng vung nho ra khoi viong [&n without

original opened reconstructed
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- original reconstructed opening
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Do phan giai khdng gian la chi tiét nhd nhat co thé
thay ro trong anh

Do phan gidi m&c xam chi ra m&c thay d6i mirc xam
c6 thé nhan thdy dvgc nho nhat.

Anh 1024x1024 duoc gidm mau dan xudng 32x32,

van gily nquyén mu’c xam
8, |« I-e

Bai giang X ly anh-TS. Ngd QUéc Viét 36



Bg pHan giai va mrc xam

Anh duvoc upsample t¥ & cac dd phan gidi 32x32,
64x64, 128x128, 256x256, 512x512 |én 1024X1024
bang cach duplicate c6t va hang.
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Giam mec xam, va khong thay déi do phan giai
khong gian
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Muc tiéu chinh nham cung cap cac cdng cy co ban cho
computer vision.

OpenCV do Intel phat trién dau tién nham vao cac ng
dung lién quan dén thiét ké CPU.

Alpha release 1999, duoc viét bang C/C++ va tiép tuc
duy tri va phat trién tdi hién nay.

OpenCV duoc s dung rong rai, gém ca cac cong ty va
cac dai hoc lon (Stanford, MIT, CMU, Cambridge, IBM,
Microsoft, Intel, Sony, Siemens, Google)

Cac thanh vién quan trong da viét OpenCV la Vadim
Pisarevsky, Victor Eruhimov, Valery Kuriakin

Cé dién dan Yahoo (20 ngan member) lién quan dén
OpenCV http://groups.yahoo.com/group/OpenCV
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http://SourceForge.net/projects/opencvlibrary
OpenCV Wiki: http://opencvlibrary.SourceForge.net.
Version m&i nhat: 2.3.1.

Tai executable installation tr SourceForge va cai dat

OpenCV.
S dyng Visual Studio (2005 — 2010) dé compile
opencv

Tai liéu tham khao 13y t& opencv/docs. Co thé dung
tai lieu tv OpenCV wiki
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cv MLL HighGUI

Image processing Statistical Classifiers GUI,
and and Image and
Vision Algorithms Clustering Tools Video |/O

\Z

CXCORE

basic structures and algorithms,
XML support, drawing functions
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Tong quan va cac dinh nghia ban dau vé Xla

Gidi thiéu cac loai anh. Chi ra anh cé thé tao ra tU
cac nguon khac nhau = cac van dé khac nhau khi
thu nhan anh.

Cac thanh phan cta Xla

Cac linh vyc c6 ’ng dung Xla.

Cac x ly co ban can thiét cla Xla

Khai niém co ban vé d6 phan giai, m&c xam.

Trinh bay "“Cai dat va lam quen OpenCV”
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1.

Cai dat OpenCV 2.3.1 trén may tinh (kiém tra vao
tuan toi)

Tao mot project trong VS 2008/2010 chira mot file
sample c6 san. Chay vi du nay va cho nhan xét ban
dau
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